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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

. I, No'period for reply is specified above the '"^^'^^'^S^^^^^^^^^^ ABANDONED (35 U.S.C. § 133). 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )|3 Responsive to communication(s) filed on 13 May 2002 . 
2a)n This action is FINAL. 2b)IEl This action is non-final. 

3) 0 Since this application is in condition for allowance e-^pt Tss'o G° 21 3 " 
closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 . 453 u.o. /i o. 

Disposition of Claims 

4) KI Claim(s) i-ii,ifi-99 ,27 and 35-46 is/are pending in the application. 

4a) Of the above claim{s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) IS1 Claim(s) i.ii , ifi-92 27 and 35-46 is/are rejected. 
?)□ Glaim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 3/3/00. 10/24/02 is/are: a)^ accepted or b)El objected to by the Examiner. 

Applicant may not request that any objection to the drawlng(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

1 2) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)nAll b)n Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2 □ Certified copies of the priority documents have been received in Application No. • 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the Intemational Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received. 

15) IE1 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 



Election/Restrictions 

Applicant's election of Group I in Paper No. 13 is acknowledged. Because 
applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). Claims 12-17, 23-26, and 28-34 have been canceled. Claims 35- 
40 and 51-56 are newly added. Claims 51-56 have been renumbered as claims 41-46 
according to 37 C.F.R. 1.126 (see MPEP 608.01 0)and 608.01 (n)/IV). Election was 
made without traverse in Paper No. 13. 

Claims 1-11, 18-22, 27, and 35-46 are undercurrent examination. 



Drawings 

This application contains color photographs. Color photographs and color 
drawings are acceptable only for examination purposes unless a petition filed under 37 
CFR 1 .84(a)(2) is granted permitting their use as acceptable drawings. In the event thai 
applicant wishes to use the drawings currently on file as acceptable drawings, a petition 
must be filed for acceptance of the color photographs or color drawings as acceptable 
drawings. Any such petition must be accompanied by the appropriate fee set forth in 37 
CFR 1 .17(h), three sets of color drawings or color photographs, as appropriate, and an 
amendment to the first paragraph of the brief description of the drawings section of the 
specification which states: 
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The Datent or aoDlication file contains at least one drawing executed in color. Copies of this patent or 
llTZ^^SpSsL with color drawing(s) will be provided by the U.S. Patent and Trademark 
Office upon request and payment of the necessary fee. 

Color photographs will be accepted if the conditions for accepting color drawings 
have been satisfied. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-11, 18-22, 27, and 35-46 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

These claims are vague and indefinite because of the claim recitation 'Tibroblast- 
like or macrophage-like cells". The specification fails to define the term besides giving 
an example of "synoviocyte", which is not a recognized term in standard English 
Dictionary or Stedman's Medical Dictionary, thus, it is unclear what type of cells the 
claims embrace, the metes and bounds of the claims are unclear. For purpose of 
compact prosecution, the term "fibroblast-like or macrophage-like cells" would be 
interpreted as including macrophages, dendritic cells, epithelial or endothelial cells, and 
fibroblast cells (which contained in synovial cavity). 

Claim 2 recites, "partially reduced tissue tropism", it is unclear which term and 
characteristic "partially" describes, "reduced" or "tropism", the baseline relative to the 
reduction, and/or what degree of reduction is considered "partially", thus, the metes and 
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bounds of the claim are unclear. Likewise, claim 3 recites the tissue tropism being 
deprived in^art, while "deprive" means taking something away, it is unclear, how it 
could be taking away in part, and it is unclear which part of the tropism has been 
deprived, thus, the metes and bounds of the claims are unclear. 

Claim 27 provides a method for delivering nucleic acid to fibroblast-like or 
macrophage-like cells, which embraces both in vitro and in vivo methods. But the claim 
does not set forth any steps involved in the in vivo method/process, other than 
"introducing the vehicle of claim 1", it is unclear how the vehicle is introduced to the 
particular cells. Method claims need not recite all operating details but should at least 
recite positive, active steps so that the claims will set out and circumscribe a particular 
area with a reasonable degree of precision and particularity and make clear what 
subject matter that claims encompass as well as make clear the subject matter from 
which others would be precluded. Ex parte Erlich, 3 USPQ2d 101 1 at 6. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner a"d p'-ocess of 
making anS it. in such full, clear, concise, and exact terms as to enable any Person skil^d in the 
art to which It pertains, or with which it is most nearly connected, to rnake and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-11, 18-22, 27. and 35-46 are rejected under 35 U.S.C. 112, first 

paragraph, as containing subject matter which was not described in the specification in 

such a way as to reasonably convey to one skilled in the relevant art that the 

inventor(s), at the time the application was filed, had possession of the claimed 



invention. 



Application/Control Number: 09/51 7,898 P^Q® ^ 

Art Unit: 1632 

The methodology for determining adequacy of Written Description to convey that 
applicant was in possession of the claimed invention includes determining whether the 
application describes an actual reduction to practice, determining whether the invention 
is complete as evidenced by drawings or determining whether the invention has been 
set forth in terms of distinguishing identifying characteristics as evidenced by other 
descriptions of the invention that are sufficiently detailed to show that applicant was in 
possession of the claimed invention {Guidelines for Examination of Patent Applications 
under 35 U.S.C. §112, p1 "Written Description" Requirement; Federal Register/ Vol 66. 
No. 4, Friday, January 5, 2001; II Methodoloav f or Determining Adequacy of Written 
Description (3.) ). 

Claim 1 recites "fibroblast-like or macrophage-IIke cells", although macrophage 
and fibroblast cells are well-known in the art, the characteristics of fibroblast-like or 
macrophage-like cells are not as well-defined, and the specification does not define the 
term, the only description regarding the term is limited to synovial cells, which by itself, 
embrace endothelial, epithelial, fibroblast, and perhaps lymphocytes as indicated in the 
teachings of Shang et al (J Immunol 1998;160:467-74) and Lazarovits et al (J Immunol 
1993;151 :6482-9). Therefore, the specification falls to provide adequate description for 
the broadly claim language in terms of distinguishing Identifying characteristics, and fails 
to reasonably convey to one skilled in the relevant art that the inventor(s). at the time 
the application was filed, had possession of the claimed invention. 

Claims 2 and 3 recite a nucleic acid delivery vehicle having reduced fissue 
tropism for liver cells, given the broadest reasonable Interpretation, the claims embrace 
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a genus of molecules that have reduced liver tropism. where there are uncountable 
means of achieving such effect, the only means of reduction disclosed in the 
specification is incorporate the Adi 6 fiber with that of Ad5. the specification fails to 
teach the chemical or physical structures of a common attribution or a consensus 
feature by which the liver tropism would be reduced, therefore, fails to provide an 
adequate description for the genus of said vehicles. The Revised Interim Guidelines 

state "THE CLAIMED INVENTION AS A WHOLE MAY NOT BE ADEQUATELY DESCRIBED IF THE CLAIMS 
REQUIRE AN ESSENTIAL OR CRITICAL ELEMENT WHICH IS NOT ADEQUATELY DESCRIBED IN THE 
SPECIFICATION AND WHICH IS NOT CONVENTIONAL IN THE ART" (Column 3, page 71434), "WHEN 
THERE IS SUBSTANTIAL VARIATION WITHIN THE GENUS, ONE MUST DESCRIBE A SUFFICIENT VARIETY 
OF SPECIES TO REFLECT THE VARIATION WITHIN THE GENUS", "IN AN UNPREDICTABLE ART, ADEQUATE 
WRITTEN DESCRIPTION OF A GENUS WHICH EMBRACES WIDELY VARIANT SPECIES CANNOT BE 
ACHIEVED BY DISCLOSING ONLY ONE SPECIES WITHIN THE GENUS" (Column 2, page 71436). 

Considering numerous viruses present in the universe, and embraced by the claims, the 
peptide heterogeneity of the capsid proteins, and the complex three-dimensional 
structure of the combination of these proteins, the one disclosed chimeric fibers of 
Ad5/Ad16 is not the representative species of the genus. 

An adequate written description for an active agent requires more than a mere 
statement that it is part of the invention; what is required is a description of the chemical 
structures and physical properties itself. It is not sufficient to define the vehicles solely 
by its principal biological property, i.e. "a tissue tropism for fibroblast-like cells", or 
"reduced liver tropism", or providing a desired tissue tropism, because disclosure of no 
more than that, as in the instant case, is simply a wish to know the identity of any 
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vehicle with that biological property. Also, naming a type of material generically known 
to exist, in the absence of knowledge as to what that material consists of, is not a 
description of that material. Thus, claiming all vehicles that achieve a result without 
defining what means will do is not in compliance with the description requirement. 
Rather, it is an attempt to preempt the future before it has arrived. (See Fiers v. Revel, 
25 USPQ2d 1601 (CA FC 1993) and Regents of the Univ. Calif, v. Eli Lilly & Co., 43 
USPQ2d 1398 (CA FC. 1997)). With respect to the method claims, adequate description 
of the methods first requires an adequate description of the materials, i.e. specific 
chemical and physical properties of a chemical, or the structure of the vehicle, which 
provide the means for practicing the invention. The court has made it very clear 

"CONCEPTION OF CHEMICAL COMPOUND REQUIRES THAT INVENTOR BE ABLE TO DEFINE COMPOUND 
SO AS TO DISTINGUISH IT FROM OTHER MATERIALS, AND TO DESCRIBE HOW TO OBTAIN IT, RATHER 
THAN SIMPLY DEFINING IT SOLELY BY ITS PRINCIPAL BIOLOGICAL ACTIVITY". Amgen InC. V. Chugai 

Pharmaceutical Co. Ltd., 18 USPQ2d 1016 (Fed. Cir. 1991). 

Claims 4 and 5 are drawn to providing the desired tissue tropism by at least a 
part of a virus capsid or a funcfional derivative and/or analogue thereof, and preferably 
from two different viruses, the specification fails to teach what are these viruses, which 
particular capsid protein region of a given virus would have such functional features, 
and which combination of two such regions would achieve the reduced liver tropism and 
having a tissue tropism for fibroblast-like or macrophage-like cells, which part of a given 
protein is considered as functional derivative and/or analogues, which combination of 
the functional derivative and analogue would achieve the reduced liver tropism and 
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having a tissue tropism for fibroblast-like or maorophage-like cells, the brief general 
reviews regarding what is known in the art in altering tissue tropism could not 
supplement the specific description needed as to the generic claims of a nucleic acid 
delivering vehicle having reduced liver tropism and a tissue tropism for fibroblast-like or 
macrophage-like cells, thus, fails to pravide adequate description for the broad claims. 

With regards to the functional derivative and/or analogue of the capsid proteins of 
a virus, the limitation is obvious generic to a considerable number of polypeptides 
varying in the length of the peptides, the homologies among the sequences, and the 
function of the polypeptides. The specfflcation falls to provide an adequate description 
to teach the structure-function relationship of these polypeptides with regard to their 
function as biologically active components for providing a particular tissue tropism, and 
accordingly does not provide a reasonable guide for those seeking to practice the 
invention. The proper function of a capsid protein in cell binding and internalization is 
determined by the three dimensional structure of the proteins. It is unpredicteble without 
undue experimentation to determine which fragment of the certain capsid protein would 
form a functional conformation for the specffic cell receptor binding. The specfflcation 
has not set forth in terms of structural or distinguishing Identifying characteristics as 
evidenced by other descriptions of the invention that are sufficiently detailed to show 
that applicant was in possession of the claimed genus of the invention. 

Vas-Cath inc. v. Mahurkar. 1 9USPQ2d 1111, deariy states that -applicant must 
convey with reasonable clarfty to those skilled in the art that, as of the filing date sought, 
he or she was in possession of the /wertion. The invention is, for purposes of the 
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■written description- inquiry, whatever is now claimed." (See page 1 1 1 7.) The 
specification does not "clearly allow persons of ordinary skill in the art to recognize that 
[he or she] invented what is claimed." (See Vas-Cath at page 1116). 

One cannot describe what one has not conceived. See Fiddes v. Baird, 30 
USPQ2d 1481 , 1483. In Fiddes, claims directed to mammalian FGF's were found to be 
unpatentable due to lack of written description for that broad class. The specification 

provided only the bovine sequence. 

In view of these considerations, a skilled artisan would not have viewed the 
teachings of the specification as sufficient to show that the applicant was in possession 
of the claimed invention commensurate to its scope because it does not provide 
adequate written description for the genus of capsid proteins from any type of viruses 
that have a tissue tropism for fibroblast-like or macrophage-like cells, and a reduced 
tropism for liver cells, and it fails to provide adequate written description for a genus of 
means in altering tissue tropism of any nucleic acid delivery vehicle. Therefore, only the 
described chimeric Ad5.Fib16 adenoviral vector meets the written description provision 
of 35 U.S.C. §112, first paragraph. 



Claims 1-11, 18-22. 27, and 35-46 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to enable one skilled in the art to which it pertains, or with which it is 
most neariy connected, to make and/or use the invention. 
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There are many factors to be considered when detemnining whether the 
aisdosure satisfies the enablement requirements and whether undue experimentation 
would be required to maKe and use the daimed invention (see In re Wen,s. 858 F. 2d 
731 737 8 USPQ 2d 1400, 1404, 1988). These factors include but are no. limited to 
,he nature of the invention, the state of the prior art, the relative sKiii of those in the art, 
.he predictability o, the art, the breadth of the Calms, and amount of direction p-ovided. 

The daims embrace any nucleic acid delivery vehicle having a tissue tropism for 
fibroblast-like or macrophage-like cells, and a reduced tropism for liver cells, and 
methods Of using such, however, as indicated supra in the written description sect,on, 
the specification fails to provide an adequate description for the broad dasses of 
vehicles encompassed by the daims, and falls to disclose whether the AdS.FibI 6 vector 
could selectively target all f,broblast-liKe or macrophage-ilRe cells. Since the disclosure 
talis to describe the common attributes or characteristics that identify members of the 
daimed genus, Ad5.Fib16.LacZ and synovial fibroblast alone is insufficient to descnbe 
the genus. This is because that protein chemistry is probably one of the most 
unpredictable areas of biotechnology. Although the polynucleotide-coding region 
detem,lnes amino acid sequence of the protein, it is the information of the three- 
dimensional structures that allows the protein to function and carry ou, the messages of 
the genome. Bcw!e e, el (Sdence 1990 Mar; 247:1306-10) teach certain position in the 
sequence are critical to the three dimensional structure/function relationship and these 
regions can tolerate only conservative substitutions or none at all (page 1306, column 
2). Wlomm et a/ (US 6,455,314) teach particulariy regarding altering cell affinity of 
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aaenOVlrUS,T...»KE.HS,^B..,S..«>E«V.USWH,CH,NP.CTSO».V.0HS,..0C.a.,PE. 

...p.o.chre.er.e.toas-a.~eta.3e™.-,-Ep.crts.meoat.b.ooat,ho 

.„.E.DENOV,R.LCEaA.™,TV HAVE .0CUSE0.00,CALLV0.0H^.,N.THE™BR KNOB. 
THESE EFFORTS HAVE PROVEN HSAPP2NTNS. ^'^^^^ BECAUSE-THEV PA. TO PRESERVE THE 
.MPORTANT P,BER PROTE.N PUNCT.ONS OP STAB.E TR,MER,ZAT,ON ANO PENTON BASE B»,NO" 

(colu™ 3, lines 21 -56). Neither art o, reco^ nor the instant specification teaches a core 
str^cture-functiona: relations that target the vector only to certain type of cells. One 
cannot extrapolate the teachings o, the specfflcation to the scope o, the daims because 
the skilled artisan cannot envision the detailed trimerization and resuming function of any 
given combination of the fiber knob proteins and their functional derivative/or analogue 
encompassed by these claims and whether they can produce the desired targeting 
effect. 

Further, the specification fails to teach whether Ad5.fib16 v,ould target all 
fibroblast* and macrophage-iike cells otherthan synovial cells. In fact, the prior art of 
record teaches that tv,o strains of Ad1 1 isolated from t.o different patients differ in the.r 
binding ability to epithelial cells o, various origins (Me, ef a,, Virol 1998;240:254-66). 
Thus, determination of the target effects of a particular fiber protein modification is no. 
predictable until they are actually made and used, hence resulting in a trial and error 
situation. It is unpredictable without the undue experimentation to determine which 
fragment/or analog would function properly for a particular cell targeting effect. 

Claims further embrace any nucleic acid vector, while it is known in the art that 
adenoviral vector has liver tropism, the specification is silent regarding the tissue 
troplsm o, other vectors, and whether incorporating an Ad5.Ad16 fiber protein would 
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alter .issue t-opism for all known veCors. thus, fails to support the full scope of the 
invention. Ruc//nge. (Peptide Hormones 1976: June.pages 1-7) teaches .he relationship 
of sequence component and the peptide honnone function The s,»,.c«.ce oe 

P..T,CULAR mnO ACOS AND SEOUENCES EOR D.PERENT ASPECTS OE BIOLOG.CAt ACTIV.TV 
CANNOT BE PREDICTED A ..0. BUT MUST BE DETERMINED .ROM CASE TO CASE BV P.NSTAK,N3 

EXPERIMENTAL STUov." (last paragraph of text on page 6).0ne cannot extrapolate the 
teachings of the specification to .he scope of .he claims because .he sKilled artisan 
cannot envision .he detailed struCures of vehicles encompassed by these daims, thus 
except the Ad5.Fib16.LacZ, one would not know how to use the invention without first 
carrying out undue experimentation to determine which of the vehicles, capsid proteins. 
Chimeric fiber proteins would have the recited funCion. Therefore, in view of .he limi.ed 
guidance, .he lack of predicmbility of the art, and the bread.h of the claims, one skill in 
the art could not practice the invention without undue experimentation as it is broadly 
claimed. 

Claims 1,3-11. 18-22, 27, and 36-42, 45, and 46 are rejected under 35 
U.S.C. 112, first paragraph, because the specif,ca.ion, while being enabling for 
preferenfially delivering an adenoviral vector comprising a chimeric Ad5 and AD1 6 fiber 
knob protein to synovial fibroblast cells in vitro or in vivo via intra-articular or peri- 
articular injection, does no. reasonably provide enablemen. for delivering any veCor, 
wi.h any chimeric viral fiber prCein, via any rou.es of administration, to any fibroblast- 
like or macrophage-like cells. The specification does not enable any person skilled in 
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art .0 whioh i. pertains, or with which it is most neaHy connected, to ma.e and use 
the invention commensurate in scope with these claims. 

The factors to be considered when detem^ining whether the disclosure satisfies 
enablement re.uiremehts and whether undue experimentation would be required to 
make and use the claimed invention are summarized in /n ^e Wands, (858 F2d 731 , 
737 8 USPQ 2d 1400, 1404, (Fed Cir.1988)). These factors include but are no, lim,ted 

art the predictabilfty of the art, the breadth of the claims, and amount of direct,on 
provided. The factors most relevant to this reieCion are the scope of the claims relative 
to the state of the art and the levels of the skilled in the art, and whether suffcient 
amount of direction or guidance are provided in the speciflcation to enable one of sK.II ,n 
the art to practice the claimed invention. 

Given the broadest reasonable interpretation, claim 27 is drawn to a method of 
delivertng any nucleic acid vector having a tropism for f,broblast-like or macrophage-ilKe 
ceils in vivo via any route of administration. Although claim 27 does not require a 
particular therapeutic use, in light of the spec^cation, the claims embrace an In Wvo 
method for delivenng foreign genes, thus, implicitly state the Intended use of the method 
for a therapeutic use. With respect to claim breadth, the standard under 35 U.S.C. §112, 
first paragraph, entails the detem,ination o, what the claims recite and what the claims 
mean a^awMfi. When analyzing the enabled scope of the Calms, the intended use ,s 
to be taken into account because the claims are to be given their broadest reasonable 
interpretation that is consistent with the specification, in light of the specfflcation, 'a 
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defined as a composftion for therapeutic use, to prevent, alleviate, treat, or cure a 
disease within the aninta, to which the substance is administered, therefore, wii, be 
evaluated by the standard. As such, the broadest reasonable interpretation of the 
calmed invention propedy encompasses gene therapy for flbroblast-lIKe or 
.acrophage*e cells; therefore, the claims will be eva!ua!edWl»- 

in view of the specification, it teaches construction of recombinant adenoviral 
virus having modified fiber Knob proteins, particularly the combination of adS and ad16, 
i, teaches transfedion and relative efficiency of said vector in vnro. and ,n Wvo in a 
.onRey mode, via Intra-artlcular or perl-articular iniectlon. and it demonstrates that 
recombinant adenoviral vector AdS carding the fiber of Ad1 6 infects hyperplastic 
synovium more efficiently than that of the fiber of AdS and as compared to the 
Chondrocytes (example 7), However, the spec«ication falls to teach the genus of vectors 
having said tissue troplsm. whether any type of vector carrying an adenoviral vector 
fiber 1 6 would achieve the desired effect, whether the effect extends to any type of 
fibroblast-like or macrophage-IIKe cells, whether any route of administration, such as 
intramuscular, intradermal, intravenous, and oral administration would also achieve the 
preferential transfedion effed. therefore, fails to provide an enabling disclosure to 

support the full scope of the claims. 

,„ View of the state of the art. several vector systems are in use for somatic gene 
transfer. These indude DNA (either naked or complexed), RNA vin,ses (retroviruses), 
and DNA Viruses (adenovims, adenoassodated vims, herpesvirus and poxvims). Each 
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system has perceived dWeren. tissue tropism, advantages and disadvantages in gene 
delivery, which influence their selection for current or projected clinical applications. For 
example, adenoviral vector is efficient in cell entry and wide range of host cells, but 
highly immunogenic and remain episomal, dfflcul, to obtain long-term stabiliW, thus 
better suited for use in vaccination or transient gene expression; transfedion of 
retroviral vector is limrted to dividing cells: AAV requires replicating adenowus (helper 
via,s) to g-ow and has very limited insert size, herpes are highly immunogenic and the 
transgene is shut down within one week after infection for a variety of target cells, 
(RobWns e( a/, Pharmacol Ther 1998;80;35-47, entire article, sections 2.2, 2.3 
particularly) therefore, they would not be suitable for long term delivery of a foreign 
gene. Herpes and pox viruses are also highly immunogenic. NaKed DNA is extremely 
ineff,cient in entry, and no mechanism for persistence or s.abili^,. (Orkin e. al, Dec. 
1995, pages 21-23, 30-32). For in Wvo gene therapy in a patient, these are the factors 
have to be considered. Venr,a et al (Nature 1997;389-,239-42) teach •The use op viruses 

,SAPOWER.ULTECHN,OUE, BECAUSE MANVOFTHHM HAVE EVOLVEDASPECPiOMACHiNERVTO 

DEL^R DNA TO CELLS. HOWEVER, HUMANS HAVE AN IMMUNE SYSTEM TO FIGHT OFF THE VIRUS, 
ANOOURAnEMPTSTOOEUVERGENES IN VIRAL VECTORS HAVE BEEN OONFRONTEOBVTHESE HOST 

RESPONSE- (last paragraph of left column on page 239). The spec^ication fails to teach 
how to overcome the aforementioned dfflculties in the art, and the specification fails to 
teach Whether any vector, and any seroWpe adenovirus (other than AdS) carrying a fiber 
of Ad1 6 would achieve desired vector targeting. It would have required undue 
experimentation for the skilled artisan intending to practice the instant invention. 
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mere, a/ (1995, FASEB J., Vol. 9. pages 190-199), aoKnowledge various vector 
system available in the art, then teach, ■NOS.GLEOEUVERVSVSTE.ISUKELVTO BE 

U.VERS.aV ^PROPR,ATE, FOR .ST«.CE, THE REOU.REMENTS O. OENE THER.PV EOR CVST,C 
P.ROS,S ARE 3REAT.V O.PEREMT EROM THOSE OE CAHCER" (1=' paragraph, page 190). "ONCE 
„3A,NTAR«ET,N3ATTHE LEVEL OETHE VECTOR HAS NOT VETBEENPARTIOUUARLVWEa 

OEVELOPED; hence, liposome or ^AL-MEO.TED OEL.ERV OP THE CFTR GEHE TO A,RWAV 
EP,THEL,AL CELLS OP CP PATIENTS HAS RELIED LARGELY ON THE L2CAL!ZE00EL^!ERV OF THE 

VECTORS oiRECTLVTOTHEAEPECTEDTissuES-d'-paragraph, page 198)MaK«dese< a/ 
(Protein Exp Pur 1999;17:183.202) teach The choice of an expression system for 

PRO0UCT,0NOFRECOMBINANTPROTEINSCEPEN0SONMANVFACTORS,,HCLUOINCCELLOR0WTH 
characteristics. EXPRESSION LEVELS, INTRACEaULAR AND EXTRACELLU^REXPRESSION, 
POSTTRANSLATIONALMODIFICATIONSAND BIOLOGICAL ACTIVITY OPTHE PROTEIN OF INTEREST.AS 

WELL AS REGULATORY ISSUES AND ECONOMIC CONSIDERATIONS IN THE PRODUCTION OF 

THERAPEUTIC PROTEINS." 

The routes of administraUon are one of the critical factors for achieving desired 
selective gene delivery. While progress has been nnade in recent years for gene transfer 
/„ v,Vo, vector targeting to desired cells in vivo continues to be unpredictable and 
inefnclent as supported by numerous teachings available in the art. For example, 
Oeonam/n (1998, Expert Opin. Ther. Pat.. Vol. 8, pages 53-69) indicate that one of the 
biggest problems hampering successful gene therapy is the -^ility to target a gene to 

A SIGNIFICANT POPULATION OF CELLS AND EXPRESS IT AT ADEOUATE LEVELS FOR A LONG ENOUGH 

PERIOD OPTIME- (page 53, first paragraph). Deonarain reference gives high hope to 
targeted gene delivery, but the discussed strategies are still under investigation, and at 
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*e time they were much less efficient than viral gene delivery (Conclusion), "Gene 

p,UVE.V BV UO.NO W3HTB0 HECEPTOR-«EO.TE0 E.OOCVTOS.S OP PO.VP.EXES SHOUO, E,NO 
„SW.V,NTOSOK.E«.MUNEGENETHERAPVTREATME.TSCHEMES...HOWEVER.,NO«OERTO 

.CH,EVE THE .EVE.S 0. OE.E TR.NSEECT,ON AMD EXPRESSION SEEN W,TH RETROVIRAL VECTORS, 
PURTHER ADVANCES MEED TO BE MADE ,N FIELDS SUCH AS .A«AL,AN ARTIFICIAL CHROMOSOMES" 

(paragraph bridging pages 65^6). Therefore, while the specmoation teaches that i.v. 
administration of Ad5.Luc-fib16 leads to a reduced liver cell transfection compared to 
Ad5 Clipluc, the vector still predominantly distributed in the liver and spleen, and also 
at a noticeable level in lung. Kidney, heart and brain (table II). The specification fails to 
teach whether the vectors would reach synovial cells or any other flbroblast-like or 
macrophage-like cells via intravenous iniection. Thus, it fails to provide a sufficient 
disclosure to support the full scope of the claims. 

The claims further read on a therapeutic method in vivo, however, the 
specification fails to provide any therapeutic effect as a result of recombinant adv 
transfection even though the experiments were perfom^ed in an experimental arthritis 
model. Applicants are reminded that the preferential transfection of hyperplastic cells 
does not necessarily support a therapeutic effect as taught by the following skilled 
artisans. The nature of the claims being gene therapy, the state of the art is still under 
development and highly unpredictable. Russell ef af (Nat Genet 1998 Apr, 18:325-30) 
review "IT is currently possible to introduce defined mutations into mammalian 

CHROMOSOMES BV OENE TARGETING USING TRANSFECTION (ELECTROPORATION OR CALCIUM- 
PHOSPHATE PRECIPITATION) OR MICROINJECTION METHODS. TRANSFECTION TECHNIOUES USUALLY 
PRODUCE HOMOLOGOUS RECOMBINATION EVENTS IN ONLV A SMALL FRACTION OF THE TOTAL CELL 



Page 18 

Application/Control Number: 09/517,898 
Art Unit: 1632 

POPULATION...) CHRO.OSO^^ EXPERIMENTS HAVE BEEN PERFORMED W,TH 

«..ROV,RA.A»A0EN0V,RA.VECTORS,BUTTHERECO«B.AT,O.RATESWERENOTS,.N,P,CAHT.V 

„,3HEHTHA.TH0SE0BTA,NE0BVTRA.SEECT,0N. (2- paragraph, page 325). Bouc.era<a,(J 

Clin invest 1999 Feb; 103.441-5) review that host cell resistance to foreign gene is 
another difficulty for successful in vivo gene transfer. "Despite an impressive amount op 

RESEARCH IN THIS AREA, THERE IS UTTUH EVIDENCE TO SU03EST THAT AN EPFECT.E OENE- 
TRANSPER APPROACH PORTHE TREATMENT OP CF tUN. DISEASE IS IMMINENT. THE INABIUT. TO 
PRODUCE SUCHATHERAPyREPLECTSINPARTTHELEARNINO CURVE WITH RESPEOTTO VECTOR 

TECHN0L03VANDTHEPAI.URET0APPRECIATETHECAPAC,TV0PTHEAIRWAVEPITHEUA.CEaSTO 
DEPENDTHEMSEUVESAOAINSTTHE PENETRA.ONBV MOIETIES, INOLUDINOOENE-THERAPVVEOTORS, 

PROMTHEOUTSiDEWORtD.- Z/n«e. a/ (Gene Ther Mol Bio, 2001 Jan:6:1-24) teach the 
reasons why the transgene would fail to achieve the expected effect in vivo, and 
indicated that in addition to the interaction of transcription factors wrth specific DNA 
elements, the transcription of mammalian genes and transgenes integrated into 
mammalian genomes is regulated at the levels of chromatin structure and nuclear 
architecture, -Transoriptionau reou^tioh op inteoratino oene therapy vectors is on.v 

WEUINVESTI^ATEDATTHEMOUEOU^RLEVEUPEWDATAEXISTREOARDINOTHEINVOLVEMENTOP 
chromatin structure, and VIRTUAaV NOTHIN. ,S KNOWN ABOUT THE INVOLVEMENT OP NUCLEAR 
CHROMOSOME- AND GENOME ARCHITECTURE. THEREPORE, IT IS NOT SURPRISING THATTHE 
EXPRESSIONAL BEHAVIOR OP GENETHERAPVVEOTORSA^R INTEGRATION IS OPTEN 

I INPREDICTABLE AND "■"■r' " T TO IMPROVE" (abstract). 

Thus, it is evident that at the time of the invention, the gene therapy practitioner, 
While acKnowledging the significant potential of gene therapy, still recognized that such 
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„erapy was neither .utine nor accepted, and awaited significant development and 
guidance for its practice. Therefore, it is incumbent upon applicants to provide sufficient 
and enabling teachings within the specincation for such therapeutic regimen. Although 
the instant specificafion pmvides a brief review of a potential therapeutic use of the 
Claimed vector and data from ex vivo studies, it is not enabled for its full scope because 
the specification does not disclose whether the genus of nucleic acds delivery vehides 
encompassed by the claims would targefing desired cells in vivo by any route of 
administration, any significant gene transfer in fibroblast-liKe and macrophage-like cells 
besides synoviocytes >n vivo by any route of administration, or any therapeutic effects in 



VIVO. 



Accordingly, in view of the quantity of experimentation necessary to determine 
the parameters for achieving in vivo gene expression in any and all fibroblast-like and 
macrophage-like cells in vivo at therapeutic levels, in particular for the treatment of any 
and all diseases, the lack of direction or guidance provided by the specification as well 
as the absence of working examples with regard to in vivo gene therapy of any and all 
diseases or disorders by all routes of administration, and the breadth of the claims 
directed to the use of numerous therapeutic genes/vectorsftargeting elements 
combinations, it would have required undue experimentation for one skilled in the art to 
make and/or use the claimed invention. 



Claim Rejections - 35 USC § 102 



Page 20 

Application/Control Number: 09/517.898 
Art Unit: 1632 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

States. 

LnLer filed in .he united SUtas betoej^m^^^^ 

-;Snrp«prfrin« 

of such treaty in the English language. 

Claims 1-4. 18, 27, 35, 36, and 43 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Maxwell et al (US 5,585,254). 

Claims are drawn to a nucleic acid delivery vehicle having at least a tissue 
tropism forfibroblast-like cells, but lacking or having reduced tropism for liver cells, 
wherein the Ussue tropism may be pmvided by a virus capsid protein or a functional 
derivatWe thereof. The specfcatlon teaches that adenoviral serotype 2 or 5 are 
considered as efficient for transferring genes in vivo to the liver (Specification, page 8, 
lines 10-12), logically, vectors other than serotype 2 or 5 or modified Ad2 or Ad5 capsid 
proteins would be considered as having reduced liver tropism. Claim 27 is drawn to a 
method of delivering such vector to desired cells in vitro and in vivo. 

Maxwell et al teach making a vector carrying a gene of interest that selectively 
targets a cell population, they teach that parvovirus-based vectors can be pseudotyped 
such that the vector is derived from a different viral capsid (pseudotype recombinant 

vectors), "the ABiUTV to PSEUOOTVPE RECOMBiNANT VECTORS OF THE PRESENT INVENTiON 
GREATLY EXTENDS THE HOST RANGE OF THE VECTORS AND PERMITS ADDiTiONAL TARGETiNG 
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s.^TBO,BS.o«.ENBTRA.SPE.- (column 14, lines 44-54). For targeting fibM, 
encapsulating ti,e vector in an MVMp capsid (coiu.n 14, line 63). in worKing example 
10 they made a pseudotyped recombinant Lu„l vector in an MVMp capsid. Since the 
pseudotype recombinant vectors taught by Max.e/,e.a/.a,getfibrob,asts not liver cells, 

they meet the claim limitation. Maxell et a/ teach a method of using such vector for ,n 
vitro transfectlon (claims 70 and 71). Therefore, Max.e» ef e, anticipate the instant 



claims. 



Claims 1-8. 10, 1 1 , 18-21, 27. 36-38. 41 , 43. and 44 are rejected under 35 
U.S.C. 102(b) as being anticipated by Stevenson e. a/ (J 1997;6:4782-90). 

Claims are drawn to a nucleic acid delivery vehicle having at least a tissue 
tropism for macrophage-like or flbroblast-like cells, but lacking or having reduced 
tropism for liver cells, wherein the tissue tropism is provided by a virus capsid or a 
l^nctional derivative thereof, wherein the tissue tropism may be provided by a chimeric 
fiber protein from Adv subgroups B and C, or B and not B, or subgroups B and B (e.g. 
see claims 7, 8. 10, & 1 1; or 7 & 39, respectively), any vector having such features 
would be considered to meet the claim limitation for tissue tropism for flbroblast-like or 

macrophage-like cells. 

Stevenson et al teach a chimeric flber oDNA containing the Ad3 (subgroup B) 
flber head domain fused to the Ad5 (subgroup C) fiber tail and shaft (capsid fiber 
protein) incorporated into the genome of an adenovirus vector with El and E3 deleted, 
and encoding p-galactosidase (nucleic acid of interest, see abstract). The vector has a 
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.odif,ed AdS capsid protein and a capsid comprising proteins fronn subgroups B and C, 
.Hus meet olai. lin,i.a.ion. Srevenson e, a, go on to teach transfecting flbrobiast cells 
,MRC-5) ,n v.. using such vectors (figs. 4-6). Therefore, S,e.enso„ e> a, anticipate the 

instant claims. 

Please ngig that the claim «^ !"sue 

fst^c^rx-oircr^^^^^^^^^^^^ 

Claims 1-6, 18, 35, 36. 43 are rejected under 36 U.S.C. 102(e) as being 
anticipated by WiMa. et a/ (US 6,329,190), and as evidenced by Lazarov«s et a, (J 

Immunol 1994;151:6482-9). 

wman, e, a/ teach a vector comprising a chimeric adv fiber protein that is more 
efficient than entry into cells of a wild-type adv fiber protein (abstract), wherein the 
ohlmedc fiber protein is hybrid between an AdS fiber shaft and a Ad2 fiber Knob (both o, 
subgroup C, fig. 1 ). They particuiady teach a plasmid vector contains YIGSR targeting 
motif that binds to the high affinity laminin receptor, which could be useful in targeting 
the vector to fibroblast cells (paragraph bridging columns 28 & 29). They also teach 
ligands for the a4integrlns could targetthe vector tofibronectin,andVCAM.1(column 

28, lines 37-39), which would be useful for targeting synovial cells because Lazsrom 
et a, teach these receptors are natural ilgands for a4 integrins, and are present in the 
synovial fibroblasts and endothelial ceils as a mechanism for infiammaton, ceil 
migration. Therefore, WicKhan< et al anticipate the instant claims. 
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> »■ . «f 1 1 ci r 103(a^ which forms the basis for all 
The following Is a quotation of 35 U.S.O. Wi{a) w>ii>. 

obviousness rejections set forth in this Office action; 

orth in section 102 of this Me, ''^•'f^^^^JZ^bL been obvious at Hie time the 
ttie prior art are such that the s*!^'! ^'^'^^ "^^^^^^^^ to which said subject matter pertams. 

This application cu.ently names joint inventors. In considering patentabill^, of 
,he Claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contra^. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (.) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

WfcWiamef a; (US 6,329,190). 

WMam et a/ teach targeting adenoviral vectors carrying a gene of interest to 
various desired cells via capsid protein and other antibodies, and llgands (column 3, 
lines 9-42). They specmcally teach a plasmid vector contains YIGSR targeting motif that 
binds to the high affinity laminin receptor, which could be useful in targeting the vector 
to fibroblast cells (paragraph bridging columns 28 & 29). They also teach a LVD 
targeting sequence could target the vector to macrophages (column 28, lines 30-33). 
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and ngands for the a4 irtegrins couW target the vector to fihroneCin, and VCAM-I 
(column 28. lines 37-39), which are present in synoviocytes. ^ e, a, do not 
particulady transfecting a synovial cell with the targeting vector. However, the worKihg 
examples illustrated that cell transfection Is routine in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art a. the 
time the invention was made .0 incorporate the targeting molecules taught by W,C,e. 
e> el in making a nucleic acid delivery vehicle comprising the gene of interest with a 
tissue-tropism .0 synovial cells with a reasonable expectation of success. The ordinary 
skilled artisan would have been motivated .0 make such a vector for specie cell 
targeting to enhance the desired gene delivery effects. Thus, the claimed invention as a 
v^hole was clearly prima fac/e obvious in the absence of evidence to the contrary. 

Claims 1-4. 18. 27, 35, 36. and 43 are relected under 35 U.S.C. 103(a) as being 
unpatentable over Goldsmith et al (US 5.861.290). 

GoWs- e( a/ teach how to make a vector that selectively targets macrophages. 

■ISOLATED HIV-1 SF162 ,S NATURALLY SELECTIVE FOR MACROPHAGE INFECTION. THUS. BY 
PACKAGINO THE VECTOR ,N AN H,V-1SF162-0ER,VE0 ENVELOPE, TARCET,N3T0THE MACROPHAGES 

CAN BE EFFECTED- (column 15. lines 31-36). and the detailed method steps of making 

such (column 21 , lines 36-43). 

Accordingly, i. would have been obvious to one of ordinary skill in the art at the 
,in,e the invention was made to employ the method taught by GoWsm«h e, a/ making a 
nucleic acid delivery vehicle comprising the gene of interest with a tissue-tropism to 
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macrophages bu. no. liver ce„s, anC using such for transfecting said cells in v.. or 
locally With a reasonable expectation o, success. The o«.lnar, s«ed artisan would 
,ave been motivated to maKe such a vector for specific cell targeting to enhance the 

facfe obvious in the absence of evidence to the contrary. 

■ HO Claim is allowed. Claims 9, 22, 40. 45, and 46 appear to be free of the cited 
prior art of record, however, they are subject to other rejections. 
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Any inquiry concerning this coa,munica«on or eadier comnnunioations from the 
exan^iner shouid be directed to O. Janice Li whose telephone number is 703-308-7942. 
The examiner can normaiiy be reached on 8:30 am - 5 p.n,., Monday through Friday. 

„ attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Deborah J. Reynolds can be reached on 703-306-406t . The fax numbers 
for the organization where this application or proceeding is assigned are 703-872-9306 
,or regular communications and 703-872-9307 for After Final communications. 

Any inquiry of formal matters can be directed to the patent analyst, Dianiece 
Jacobs, whose telephone number is (703) 305-3388. 

Any inquiry of a gene,.! nature or relating to the status of this application or 
p^ceeding should be directed to the receptionist whose telephone number is 703-308- 
1235 The faxing of such papers must conform to the notice published in the Offlcal 



Gazette 1096 OG 30 (November 15. 1989). 
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